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1987 2000

Comparison of Digital Wind Map from 1987 U.S. Wind Atlas
and New (2000) High-Resolution (1-km2) Wind Map 

North and South Dakota





Why Re-Map the U.S. Wind 
Resource?

• Increased interest in wind energy development
– U.S. Department of Energy’s Windpowering America program
– New state policies and funds available for renewable energy
– Larger market for utility-scale and small wind turbines

• Farm use and distributed generation
• Need more detail than provided in 1987 Atlas

• Advanced mapping tools available
– Better meteorological and topographic data sets
– Increased utility of computer hardware and software









Wind Mapping Approach

• Computerized mapping approach using 
Geographical Information System (GIS) software 
(ArcInfo® and ArcView®)

• Designed for regional wind mapping (not 
micrositing)

• Combination of analytical, numerical, and 
empirical methods

• Does not depend on high-quality surface wind 
observations (but it helps)

• Produces high resolution (1 km2 or finer) wind 
power maps



Data Collection for Assessment

• Meteorological data sets
– surface station data (weather observations)
– upper-air data (weather balloon obs)
– model output data (Reanalysis, etc)

• Other wind measurement data available from 
region

• Digital terrain (1 km2 or finer) and geographic 
data







Validation of Wind Maps
• Collaborative process among TrueWind, NREL, 

and consulting experts
• Validators -- NREL and expert consultants

– use own methods and data
– provide both quantitative scores and qualitative 

comments
– provide validation results to NREL/TrueWind

• TrueWind
– produces preliminary map for validators
– reviews validation results to improve map
– produces final validated map



Montana Annual Wind Speed Pattern by Region
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Diurnal Pattern at Livingston, MT
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Wind Speed by Hour
Central Illinois Tall Towers
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• Wind speed increases dramatically with height above ground
• Diurnal profile of wind changes with height above ground



Wind Power by Hour
Central Illinois Tall Towers
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• Wind power increases at a greater rate than wind speed with 
height above ground



Integration of GIS Data Sets
• Topography (1-km2)

– Slope
– Relative elevation
– Aspect

• Transmission lines
• Meteorological 

Stations
• Federal lands and 

facilities
• Native American 

lands













Montana’s Windy Land Area and Wind 
Potential

• Wind resource – class 4 and above (good-to-excellent wind for 
utility scale applications)

• Excluded areas:
– Environmentally sensitive lands (parks, wilderness, etc)
– Urban areas – Steep slopes > 20% – Water bodies

• Montana’s windy land area 
– 67,210 square kilometers  or 16,607,980 acres 
– 18% of state’s total area (376,564 square kilometers)
– Total windy land is slightly larger than state of West Virginia

• Montana’s wind potential 
– 336,050 MW of potential installed nameplate capacity
– Assumes 5 MW per square kilometer or 1 MW per 50 acres of 

windy land 
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